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^ #2flA] ^*}2] s-s.^ TflojH ^^"fl 

<HH H^l^ll- ^ ^-S-, #71 B 31*11- *fl^>5L^- HDP ^^-^ ^ 

^-71 HDP ^2 ^^^o] « nje) ^^JI ^^11 ^ 

^ A o VJ f°fl *ll2 f^SH 1-5-^ 7flolE=. ^^^-o.s.m) £ e ^ EFH°1] 

cfl^ ^71^- ^ $X^, ^ ^ no}^ ^ 

E2llit *M*>^, nfls.^ jl-b^ ^ xlfe l- 

eflAl v\}2.Z) ^}9] 7flo]H ^^ H o>^-i- 7flAl^-Cf. 

[cl|I£l 

£ 6 

#sflAl Dila.^] fS^ TflolH, HDP ^VsK v 
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#2flA) cfls.^ ±7.}°) 7fl°lB {Method for forming floating gate in 

flash memory device} 



5. 1 S. 6-& y>#^l*> ^HH tq-s 1-EflA] n||£E] i^>^| 



102 : *hE*ll 7]^: 104 : 7lHB 

106 : *fll #^3^ 108 : 

110 : HDP 112 : A2 

114 : Tfloje 
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<7> -a igj-tg^g. |5flA| DflSB] ^7>£] #JL*§ 711 olH 7 A°-£., ^} # 

HflAl nils.^ SASTKSelf Aligned Shallow Trench Isolation)!- <>l-g-«r #3.^ 

711 °1H ^^ y c^^l 3Htf. 
<«> ^7fl 7Ht^<y ufls.^ ^V(NAND data flash memory device)^ 

^ SASTKSelf Aligned Shallow Trench Isolation)!- -* r -g-^H TlHB 
(gate oxide thinning) &*fl-& sfl^rSS-^M-, <^*1 l-B^e]-^]- ^ofl ^sfl ^ 
^*r^r aB(moat)2f EFHCEffective Field Oxide Height)^ *1H^ ^^-5-°! Sl^r. 
S*r, IS0( ISOlation) ^^4^, ^ H^l^l(trench) ^3r*<HH ^S^(slope)7> 
*>7l] S]c^ ; olofl rcj-e^- ^4=- HDPCHigh Density Plasma) ^5}-^ ^S-^rlKprof i leH <3 

^7l HDP #3^^ HS^I^S <kS.*7} ^^^>7ll ^tf. o]tf& HDP 
^ tSEr #3.^3 ^1 §e^£^^ residue)^ ^tr J± 

^^Kbridge) -g-*Hl- °>7lAl7l7ll °1 ^Ml, ^f^AS o>^3 ^^(hard 

mask nitride; °]£ r , '4-^ ^Sr^-' 0 l2f f")* ^>-§-^>fe ^2fl^ STI -^°1H^ 
sflHUarge pattern)^ ^s^ol aflTl^M #ff-S r ^- $Hjs)dfl 

^(stress)! 7}*}±= &z\}7\ &tK 
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^} HDP ^ ±*\ ^-e)^ ^ -f^H ^SKr EFHofl nfltb S. 

*}ZL, #5flAl uflSLS^ 7i#^ ti] (coupling ratio)* IMJ-^lfetfl zl -s^o] ojcf. 
<n> <&^<^ n}-^, 7 ]^- ^6\) ^olH ^*Rr ^Tflaf, 

7l 7l]°lS AVg].^. W Aj. 7 ) tiV £ ^ <^«. # A1^>C^ B^l* ^*Kr ^T^, 

^-8- ^l^LS*! ^7) ±.*\- -g-H^-g- ^5)-^ 7^7115. ^S]^, ^71 ^1 ^ 7fl2 
t^H^^ilS. S. S ^ TIMS!- ^*Rr ^T^ll- S^Hfr #5flA] v\}^ 

^7>^ TflolB ^^«o V ^-a: 
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aH-K €■ ^ Vt 3-8- °1*HM 7flAisqir -*^HH tb^sl^ >M3. ^ 4°^tb 

<i3> J£ 1 vfl*l £ 6^: -g- WrlMtr ^HH 4^ «-2fl*l ^12-^ i^^j #5.^ 

?1HH ^«o v ^ ^^*>7l ^*r^ ^ltt ^£t°14. <^7H, £ 1 ^1 £ 6<Hl £ 
*1€ t^^-lt ^ ^Utr ^S. ^-^t!: 71 ^-gr ^ ^ J5.il- 7^7jt^-. 

<14> E i^- %V S s>^, 3} ^3 -i- ^"-T- 41^ € te^l 7m(102)# 

^1^-^. olnfl, 41^^-^^r DHFCDiluted HF; 50:1^ H 2 0S. s}^£ HF-g- 

<*})2}- SC-KNH4OH/H2O2/H2O ^ til^rS £^ -§-^)^r °l-§-*H ^^1^14, 

BOECBuffer Oxide Et chant; 100:1 300:12] *1#S. H 2 0S HF2}- NH 4 F^ ^"iS- 

^-oH[l: 4 tfl*l 1:7])^- SOI* <>l-&-^M -*H*Rr »W*l*M=h 

<i5> ^H^, ^ ^ tfJfofl ^ ol-gr^^(well implanO^^l S3r£^l 7l^ 

(102)51 #JjL ^V( damage )^- ^5>7l $1*H screen oxide; 0] 

3£ £^#3-^ SL^r ^-ti^lM* ^^-ir 750 vfl*l 1100°C£l 

^Al^>c^ 30 vfl*l 100 A £1 ^sHr w>^^W. 

<i6> °H-*1, ^fl ^KtLofl tfl*}^ ^ °l£r^^* ^l*r°3 ^£^11 7l^r(102)£l <£if- 

o\] P-H SEtt N-H ^^( d 1^D* ^^W. °H. P-H£: iL€r(boron) ^<y*> 
^ ^^5>ZL, N-^^r ^(Phosphorus) Sfe tili(Arsenic)l- °l-§-*r°] *§^th=T. 
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<i?> °)°]*\, ^ ^*d\] TflolH ^^(104)^- °H, 7l]olH 

(104)-!- ^Hj>7l ^^^r £^5^ 2^ ^^Sj-^^; oj-g-t!- 

£ io]]a-] ^3.^ ^Vs}-nv^. %.*-ii>) ^ 15.^ ^sj-^&^l #7l i 

3.^ ^^-8: :3.tfl3. TflojB ^^(104)^.^ a}-§-^- ^£ ojcf. ZL&K, o] ^-fofl^- 

<18> ^H^, 711 °1H ^>S|-^-(104) ^Hl *)1 1 1-&1^^€-^(106)^: °H , "t^ 

^€•^(106) -8: ^SHHCundoped) HHB(doped) ^^tb 

^lM, ^£EB ^el^cLS *§<%*t ^-f °fl^- SiH 4 Si 2 H 6 7>i# ol-g-*Vtf. 

^g, £EH ^e]^Jl3. ^-f <Hlfe- ^1££B ^el^^s] « 0 v 
SiH 4 SL^ Si 2 H 6 7>^1 PH 3 7}^ -a-^A]^ 

<19> ,£ 2-1- ^1 ^3: #^jMl 5E£3l*l^H(photoresist)« £1$ ^ 

o>^a.(photo mask)!- ±% ^ ^^-^ £M^7]ae sfl^tPR)^- ^ 

<2o> ^H^, isefl^^e sfl^CPR)-^ oi-g-^i- ^]^^^. ^a1^><^ ^li 

(106), TlHH A>^.nv (1 o4) * 71^(102)^1 ^zJ-SM B31*l(108)» ^ 

^cf. ols.^, ow^^ cg<* (active region)4 ^gJEL <3^(^, H3!*l ^<g^)JLS. ^ 
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^nf. olufl, ^zj-^j-g. S^^H *fll #3^3^(106) ^ TllolH ^^"(104) 

<2i> £ 3# fe^, -#^1 di*} ^-e^-g- HDP ^^-(110)* -f^tH}. 

°M, HDP #3*^(110)^ H 31*1(108) ^«-ofl iiolc( void)7 ]. «v^^] co^^ 7^ 
(gap fillingH?l^r ?M tiV^^c}. Hfl ^n>^-^, ^l^cfl CMPCChemical 

Mechanical Polishing) ^ SE^ ACECAdvanced Chemical Etching) 

0.3. HDP #3^(110)* ^ c >*>°^ ^3]-^. °H, HDP ^SWllO)^- *U #341 
51^(106) 

<22> £ 41- %^*V^, ^2: -#^1 5EJg.^l^liH(photoresist)» £JEt!r 

^*Vt}. cf-g-, -8-71 Mefl^l^H ^^zj- 

^-ir HDP #3^(110)^: ^^W. , HDP ^^(110)^1 ^Hfir ^ 

-31^10] &s_^c£ (profile)* g±z q^(nipple) ^tfl^ 110a) 7> ^^M, # 

#-¥-(H0a)^- *IU #31 ^51^(106) *Hfe ^(damascine pattern)^)- 

7l^>^ £(110b)°l $-S€i=h ^*\, ^efl7l#°fl>H h^^I ^ S-^sl ^ofl 
*1 ^^Hfr -E-B(moat) tltf-g- *&*m «r &i=k 
< 23 > £ 5« ^s^, *I12 #el-ael^( 112)* f^tb4. ojnfl, ^2 

1-51^^^-^(112)-^ ^|l #5l^^e^-(106)^ #^3. ^^^-Sl, !-#-¥- (110a) 

54 afll #^^^€-^-(106) ^ #(110b)# ^trcf. ZL^d cf-l-, 

^-«.ofl cH*>^ CMP ^* ^^1^-5), HDP 4^(110)^ ##-¥-(110a)^ <#*f7} 
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^-71 CMP ^* -*H*H *)12 ^21^^^(112)* 38^^. °}S.^, ^ 
^12 1^3-^(106 ^ 112)0.3. °l^f-<H^ #3.^ 7flolB(114)7> ^€4. 

^a1«H i^#S)^ HDP #3^(110)^ t-#-*f (110a)^ A o v -r-# isotropic) ^zHr 

4. HDP ^5^(110)^ l-#^(110a)fe ^ *\^s\JL, ^rfe 

^ai ai zj-aj-^i s] -§-« 0 VAj*v *>S*^ #3 ^^-#(etch rate)^ *>°1 

♦ °l-§-*V°} ^7> aV^^Hfll- £b^-§- 33*t*. 

<25> o]^, -72: #JjL6{| ONOC^^/^Sf^'/^S)-^) -ff- # 31 ^ ( *1 5>1 ) ^ 

7llolB(nl£Al)# ^*V<4. -ibM 4r#^m ^ ^Hl- 7fl°lH 

<26>' ^-71^]^ A^^ ^.tgo) 7]^ A>^ B>i£3)tr ^Al^cHA^I ^^^O.^. 7 }^S\ 

o> W. Stir, 7]# ^)o] S^Voj ^^- 7 >e(-^ 7)^2\ 

*V ^ zl ^fofl 2flj= ^sl-^-i- ^3V^1 ^ ^3HH H«*l* ^L e d 
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#7] ffl^KE^- hdp aVs]-^ ^% * %7\ HDP A2 

*M TflolH* *§>$D\2.3.#| 2.B ^ EFH°fl cfltb Jl4« ^51*1 AA^k 9l°- 
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11 

(b) #7l TfloiB ^^1 m #711; 

(c) ^"71 afll #&l^Sle^-, ^-71 TflolH -S-SJ-^ g ^"71 tiV£^ 7l*Sl ^ 

.*J-*H B3!*l» *§^*Hr #7)1; 

(d) #7] B 31*11- ^ ^ig^S. ^ ^ ^*6\) ^} ^51^-g- #3^* 

(e) ^^^Z|« 0 V^^ ol-g.*V ^Zj-^-g. ^Al^ ^>7l ^7} ^-Sl^-g- ^1 

#31 ; ^ 

#7l i*} ^-El^-g- -g^e^ ^Tils. ^-elslH, ^-7] *fli £ ail 2 l-Bl^el§^o.s 

[3^* 2] 

^1 l %H1 £W>H, 
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^"71 (d) #3HH ^A)^Vfe -#7} CMP ACE y o V ^^r °l-g-*Rr 

3] 

*« l Sl^H, 

#7] (f) C^H^ ^#5}^ #71 #^-1- Alz^jOjS.*) #«-7> 

^ v fe ^ ^-^^-o. tg#^ C4-7111- S^Rr 3* ^ *m #3. 
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